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This paper analyses the issues surrounding the use of e-repositories for learning and teaching using the outputs of the WM-Share project, a JISC-funded research and development project based at the University of Worcester during 2005 - 2006. The principal themes include tutors’ attitudes to sharing e-learning materials with each other, and the different scenarios in which sharing takes place. In addition, the WM-Share project addresses what strategies universities and colleges should adopt in developing systems both within their own institutions and as part of a strategy for regional collaboration.
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1.	Introduction
Universities worldwide are investigating, piloting and developing systems for building collections of digital resources and learning materials. In the UK such e-repositories are generally called “content repositories” whereas in other European countries the term “e-library” is more commonly used.
An e-repository is more than a simple document store, since it uses metadata to enable the users to find suitable materials to use. There are many different types of e-repository. Some are used for collections of research papers and preprints. Some are used exclusively as libraries to hold collections of formally published educational materials. However, many universities and colleges wish to develop the use of online systems which will enable their lecturers and teachers to both upload and download learning materials, and use them to share resources with each other either within the institution, or indeed across the region, or more widely still. 
2.	The UK situation
Within the UK, many technological developments are funded by the national Joint Information Systems Committee (JISC), and it has invested substantial funds in research and development of content repositories for research and for teaching. The authors are part of the team of a JISC-funded project WM-Share [1] which has investigated the use of e-repositories in universities and colleges in the West Midlands region of the UK.
Although mostly at a developmental stage, there are many repository projects springing up across the UK. Examples of such projects include JORUM [2], the national repository service, and E-Source the West Midlands regional repository. The JORUM repository will offer a searchable online library of learning and teaching resources for use by academic and support staff in the UK. To date over 100 institutions have signed up.  E-Source [3] is an online collection of teaching materials shared by tutors and lecturers from Further Education colleges in the West Midlands. E-Source is a free service but there is a licence agreement that institutions need to sign up to. Both JORUM and E-Source are new initiatives that have not been operating long enough to demonstrate how useful such services will prove to be in the long term. It will be some time before any useful evaluation of uptake will be available.
The CETIS [4] Metadata and Digital Repository Special Interest Group has been set up for those in UK Higher and Further Education who are interested in creating, storing and serving educational metadata. The group is a forum for members to share their experiences and knowledge, and support each other. The focus of the group is on how relevant specifications can be used in the Higher and Further Education sectors of the UK. The group provides information on relevant specifications and standards activity and promotes uptake of these specifications.
3.	The University of Worcester repository
The content repository at the University of Worcester began development in 2005 based on a bespoke repository designed by Rob Talbot from City College Coventry, CoRE [5]. Around 30 other institutions in the West Midlands using the CoRE repository include City College Coventry and Birmingham University’s TE3 project [6]. 
The WM-Share project team had a considerable input into the development and implementation of the content repository at Worcester. Issues such as encouraging people to contribute, criteria for inclusion, making the repository available to people outside the institution, collaboration with other institutions, maintaining accounts and passwords were all discussed at length and guidelines drafted.
Through a series of workshops the team promoted use of the repository to a range of teaching and e-learning support staff at the University of Worcester and its partner institutions
The content repository has both a search and browse section, and an upload facility. Tutors can either search for resources by subject category, or use the keyword search facility. There is an easy to use content submitter that allows users to upload files and URL’s into the repository. It is a pre-requisite that the required fields on the simple metadata form are filled in at the time of the upload, though this form is then checked by librarians who review the metadata and make any changes.
The resources can be in any format, from a single diagram to a whole set of lecture notes. To share something they have stored, users can give out the URL of that piece of content to whomever they want to share it with. It can then be viewed online or downloaded. Links can be created to the URL from within a VLE. The resource can then be provided via this link to groups of students.
Although still in the early stages, the development of the repository at Worcester is encouraging, and groups of tutors who are interested in sharing materials have shown an enthusiasm for using it. Course teams who have a culture of sharing already are encouraged by the benefits of this new digital sharing resource and are at present using it both to upload and submit teaching materials.
4.	The WM-Share Project
The WM-Share project is a JISC funded project, and part of the Distributed e-Learning Strand. WM-Share started in March 2005 and is due for completion in July 2006.  The project investigated the issues involved in sharing digital teaching content across the West Midlands region, and focused on the use of repositories as a mechanism for sharing teaching content.
During the life of the project, there was a significant growth in awareness of repositories. The project captured the experiences amongst project partners between Spring 2005 and Spring 2006. Partners included both Higher Education and Further Education institutions from across the region who were interested in repository provision.
The project:
1.	Identified staff attitudes, behaviours and requirements in relation to sharing digital teaching content
2.	Explored the drivers are barriers around repository provision amongst our project partners
3.	Examined the perspectives of repository providers, incorporating issues around service rationale, development, take-up and support
4.	Scoped the options for supporting the sharing of teaching content across the region, and made recommendations
The project found that there was less use of repositories for sharing teaching content than it first appeared. However, there was less resistance to sharing teaching materials amongst staff than might be expected. In fact, over 75% of the staff surveyed already shared content within their departments. Within institutions, the presence of well-supported strategies to support e-learning activity seems associated with a willingness of staff to engage in repository use. Institutions without such strategies were less able to benefit from repository practices.
The project explored a number of methods of gathering data on which to base the findings, including:

Baseline study: the researchers conducted interviews with all of the institutions represented in the project. This was to gain an understanding of the situation within in partner institutions regarding the use and sharing of digital content. The team analysed the data from the baseline study and included the findings in the recommendations.
Initial/pilot survey: this was administered to the key project contacts. The aim was to explore what was understood by the term “digital content”, to identify the way in which individuals currently store and access this content, and to investigate the way in which information and resources were shared in the partner institutions. 
Survey of attitudes: following on from the initial survey, the questionnaire was refined and extended. This was run as a paper-based survey to capture the attitudes of staff within project partner institutions. The pros and cons of widening the sample and using an online survey was considered, but it was decided that the project aims and remit should maintain the sampling approach within project partners. 
The executive group: this working group brought knowledge and expertise which helped to shape the project. Regular meetings and an intensive whole day workshop were ideal vehicles for much discussion around the key themes. The project outputs reflect the dissemination of much of this knowledge and expertise and are available from the project website. 
The project team also published guidelines and recommendations for institutions interested in implementing a repository on the project website. It is hoped that managers and decision makers within institutions will find the website useful.
5.	The tutor’s perspective: report of survey into tutors’ attitudes to sharing
Part of the WM-Share project’s activities was to carry out a survey of teachers’ attitudes to sharing e-resources across a group of universities and colleges in the local region. We obtained data from 130 respondents. Clearly this is a relatively small sample. However, the value of our findings lies not in what they prove, but what they disprove! Those of us involved with the project are largely managers or support providers for information technology and e-learning systems; because many of us had ourselves experienced poor utilisation of the systems we set up to foster sharing, we had come to believe that lecturers are generally unwilling to share material with each other. So it was a surprise to find out that lecturers are indeed willing to share, and often do so.
Firstly, what kind of digital resources do lecturers create themselves for learning and teaching? We found what percentage of our sample created each type of resource themselves for use in their teaching.










Table 1.  Percentage of lecturers creating different types of digital materials themselves
Clearly the exact proportion of each type will vary depending on what kind of institution and what academic subject is being taught. However, it is interesting to see the range of possibilities, and in your own university, you would find it useful to be aware of how staff work. Lecturers also use resources produced by other people, the types we found being shown in Table 2. 










Table 2.  Percentage of lecturers using different types of digital materials created by others
Some types of resources, such as presentation slides, are more likely to be created by the individuals, whereas others, such as web pages are more likely to be taken from an external source.
Where do lecturers obtain their e-resources? At present the majority search through the web at large. The use of digital content repositories is of course very small, since these systems are being piloted, but we have some findings on tutors’ attitudes to using digital repositories later in this section.
Source	Percentage of sample using
World wide web	91.5
Institutionally provided web pages	49.2
Consortium web pages	3.8
Online resource networks	34.6
A digital content repository	7.7
Institutional virtual learning environment	27.0
Institutional network drive	14.6
Other	20.8
Table 3. Percentage of sample using different sources for learning materials
There is often confusion over the ownership of digital materials which lecturers create. Especially in higher education in the UK, there is a tradition that the lecturers themselves own the intellectual property rights or copyright for materials they create. In the strictest sense of the law, this may not be correct, since their employer, the university, will own the rights. However many universities seem happy to allow their teaching staff to act as if they owned the rights themselves.
Why might the question of ownership be important? Clearly if materials are being sold commercially, then the legal ownership must be protected. But in our project we were investigating the standard day to day sharing of materials, not commercial activity. A lecturer might create a PowerPoint presentation, upload it to the web, and allow others to use it. However, that lecturer may not have the right to allow others to use it. Strictly speaking the university, not the lecturer, should give permission for its use. This whole area is clouded by confusion since agreements are seldom written, traditional practice is often contrary to the legal situation and both managers and teachers are unclear. In our survey we found that 16.9% of our respondents reported that they owned the materials they produced; 46.9% reported that their institution owned them. 21.5% were unsure. 13.8%, interestingly, ticked both options, and reported that both the lecturer and the institution owned the materials!
Why might the question of ownership be unimportant? When materials are shared freely, then those involved are happy to be flexible – if someone is happy for others to share, then they have no wish to become involved in legal restrictions on use. Such lecturers might want to be acknowledged as the author, but otherwise, require no further limitation on use.
“Happiness to share” is not a simple matter. Some lecturers, because of their personal beliefs are generally happier to share than others. And to add to the complexity, lecturers attitude to sharing can depend on who they are sharing with. Our survey discovered the following patterns in tutors’ sharing. We found that generally speaking lecturers are happier to share with people they know and trust than with the world at large.
Sharing practice	Percentage of lecturers
I don’t share	19.2
I share with colleagues in my department	74.6
I share with other members of a distributed teaching team	10.8
I share with other subject specialists outside my institutions	8.5
I share within a specific project	6.2
I make materials available to anyone	6.2
Other	3.8
Table 4.  Different sharing practices amongst the sample
How do tutors share? Since most of the sharing takes place within the institution, it was not surprising to find that the institutional VLE was used by 54.3% of those responding to this question, and a shared network drive by 42.6%. The “other” category was reported by 25.5%; this included sending by email, use of memory sticks, disks, etc. Use of the world wide web was reported only amongst 7.4%.
Tutors are clearly happy to use materials they find on the web, but less happy to put their own materials there for others to share. They do share, more than you might think, but they share with colleagues locally.
At one extreme, there is the open world wide web. At the other extreme, there is the private closed sharing within institutional networks and e-learning systems. Institutional content repositories lie in between these two extremes. They are more formally organised and therefore make it easier for others to search and find materials. Yet access can be limited and controlled. How would lecturers react to using such a system?
In our survey we found 62.2% of our sample would be willing to upload their own teaching materials to a digital content repository. This was not universal, since a substantial minority would not. However, 93.5% said they would like to be able to search for teaching materials of interest in a digital content repository.
Returning to the question of contributing to a repository, our survey found that tutors would prefer someone else to upload the materials to the repository; in other words, they would need help. The process of carrying out the upload and in particular creating the metadata needed is seen as formidable. Though 76.3% said they would not mind completing an online form to describe their digital teaching materials, 57.9% said they would like this form to be checked by a third party. 78.7% said they would prefer to be able to restrict access to certain materials they uploaded. And 89.9% said they want to be acknowledged as creator of those materials.
Clearly the exact profile of the teachers in our sample will differ from that of those you work with in your institution. You will find it very helpful to carry out a similar enquiry. However, the picture which has been drawn is a useful and interesting one.
Lecturers use digital materials: they create them themselves, and they use material created by others. They share their e-materials with others, but mainly with colleagues they work with, know and trust. They would welcome an e-repository as a source of material. Many are happy to contribute their own resources to be shared. However, since their current sharing practice involves sharing with colleagues locally, they are apprehensive about sharing in a more open, public manner. We need to plan and build our institutional e-repositories for learning and teaching in a manner which reflects these attitudes and practices.
6.	The tutor’s perspective: scenarios for sharing
The WM-Share project was not based entirely around surveys and other formal methods of enquiry. We worked with a team of e-learning professionals from institutions in the local area and studied a number of projects and activities which were taking place at that time. In Autumn 2005, two members of the project team Andrew Rothery and Amber Thomas published a paper setting out details of possible scenarios in which they could foresee e-sharing taking place [7]. As the project progressed during 2006, the project team discovered specific examples of these scenarios taking place locally. We will outline the scenarios here and mention some examples we have seen. Overall we feel that sharing will take place where there is trust between those who share. The variation in sharing practice arises from the variation in who trusts who!
Scenario A is one where a group of lecturers in different universities have a particular teaching area in common. It may be a specific academic discipline, or a theme. The group collaborates to create teaching materials and can use an e-repository to house its collection. It can provide limited access initially whilst materials are under development, and if it wishes, extend access to the wider world at a later date. We saw this happening in a local project TE3. Though such communities of practice share closely, such communities are relatively rare compared with the others described below.
Scenario B is for example, a team of tutors who all teach the same subject at the same university. At present they probably share their e-resources using email, or in a more structured way on the VLE (course management system). Changing over to using an e-repository enables the resources to be managed independently of the course management system or other e-learning systems everyone is using. We have seen teams like this at the University of Worcester and in other institutions in the West Midlands region; they are currently engaged in sharing, but they have not yet changed over to using an e-repository since our repositories are at the first stages of development.
Scenario C is where a course is taught across several institutions. In the West Midlands region there are a number of examples of degree courses run by a university but taught at one or more colleges in the region. The course teams therefore consist of tutors from different institutions but who work together to deliver the course to different groups of students in different towns and cities. This is rather like Scenario B, except the course is spread over more than one institution.
Scenario D is that of an individual lecturer, who teaches specialist courses, and is not a member of any team of any kind. Such a lecturer has seen the development of national and international e-repositories and wishes to make use of the materials available. Such a lecturer needs a way of searching through all these repositories to find the things needed. At present Google does not find such resources at the top of its priority list. The library staff however, can advise on some specific places to look. A search engine dedicated to searching open repositories would be ideal. This lecturer is the person who “gets” material from repositories and is unlikely to “put” material in them.
These are just our four illustrative ideas. Perhaps you can suggest other scenarios?
We would suggest maintaining a distinction between “putting” and “getting” material. Most tutors, in all scenarios, in all cases will be pleased to “get” material from a repository. “Putting”, making contributions, seems most likely if made through an informal collaborative group, or a more formal funded group project to create materials. This way the collections will be built up across a range of formal and informal levels. We envisage a world full of e-repositories of different types; to enable users to search across them, open standards for learning materials will need to be developed. Indeed there are many new technical projects in the UK funded by JISC promoting such developments.
The university’s perspective: examples of e-repositories for learning and teaching
A number of universities and colleges in the West Midlands region have already set up an institutional e-repository but most have not yet made much progress in making use of it. There has also been a project for a regional repository - a single e-repository used by all the institutions in the region, E-Source.
A range of different institutions across the West Midlands participated in the WM-Share project, each of which engaged with the question of implementation of repositories, and sharing of digital content. Seven institutions are represented within the case studies.
The institutions described were grouped into three different types according to how far advanced they reported their institution to be with regard to the degree of sharing of resources, the use made of repositories, and the proposed next steps for the organisation. 
Type 0 institutions have sporadic use of VLEs or other means of sharing resources. There are currently no allocated roles to promote the development and sharing of content. There are currently no plans to develop a repository and no engagement with the issues involved.
Type 1 institutions have a wide range of uses of IT and have a VLE for delivering some course content. There is some usage of external resources of materials. They have identified advantages to being able to share content through a repository, but have reservations due to the large number of problems they anticipate.
Type 2 institutions have a repository, or other means of sharing resources, but its use is not yet widespread. The institutions have resolved most of the issues that prevent engagement with repositories and sharing content and have centralised support to encourage more activity. The main goal of these institutions is to extend further the use made of the repositories.
These different types can be seen as a sequence of steps in development, possibly towards a Type 3 institution, i.e. one that has a repository that is used across the curriculum and the use of which is a standard and embedded part of practice. The question then becomes, what practices have Type 2 institutions adopted that differ from Type 1 institutions?
Institutions that are not yet sharing content, but are considering doing so (Type 1) focus upon the problematic nature of shared content as the main barrier to change. Main drivers are extrinsic motivations.
Institutions that have instances of sharing content (Type 2) identify the internal mechanisms for change, driven by key decision-makers within the institution, as their most important success factor.
The common barrier to change in both types is prior negative experience of technologies, particularly the use of VLEs.
For institutions to make the transition from Type 1 to Type 2, therefore, the change in focus needs to be to embed procedures within the organisation to promote the sharing of content. 
Still at an early stage, but encouraging is the TE3 project at the University of Birmingham. This project is a collaborative project that offers its partners free access to digital materials held in the repository. The TE3 partners are 12 higher education institutions within the West Midlands with the common objective to promote Enterprise and Entrepreneurship in the West Midlands.  TE3 has recently decided to purchase Coventry College’s content repository developed by Rob Talbot.  Reasons for the purchase were cost effectiveness. The design was also a deciding factor in that it is specifically designed to support learning content packages. 
At present, the repository provision picture across institutions in the West Midlands is rather sporadic. Further developments of the repositories at the University of Worcester, TE3, City College Coventry, and how E-Source fits in, will be interesting. As will the outcome of future decisions made by the Further Education partner institutions who took part in the WM-Share project - how they will proceed and which way they will jump is not yet decided.
7.	The university’s perspective: what a university should do
JISC issued notes of guidance to all higher and further education institutions in the UK in September 2005. The advice from JISC was clear: that universities and colleges should set up their own institutional repositories. Many universities had started to set up repositories for academic publications such as research papers, but these are used in quite a different way from e-repositories for learning and teaching materials. It is unlikely that the same repository system can be used for the same purposes, the access controls, the metadata, the type of user are all different. This means that universities face the need to set up more than one repository system: one for research and academic publications, another for learning and teaching, maybe more if there are specific collections of a specialist nature. In addition, there are likely to be national and international repositories available for staff to use, and in some cases, to contribute to. In this context then, what should a university do?
Based on the evidence and the pilot activity of our project, we would offer the following advice. Clearly you will need to consider the special circumstances of your own institution before following our advice. So think about our advice. It will raise questions in your mind. You might not agree with everything. But we hope it will help you clarify the decision your university must make.
Yes, your university should set up an e-repository for teaching and learning resources. Ideally you should have one of your own and run it yourself, so that you are free to set up the rules of usage and permissions for access yourself, to suit the needs of your own staff. 
Please note that this recommendation is for the development of an online repository for learning materials, not an e-repository for research publications, and not a document management system to store institutional papers, nor a content management system for web sites. These are all quite different things. Furthermore, national repositories and international repositories are indeed housing collections of formally published resources and your staff will certainly wish to search and use these; but at the local level, you will need something for local use and for managing your own individual collection of digital learning materials.
We advise that you should set up a working party drawn from library staff, e-learning support staff and IT staff to choose and set up the system.
Contributions to the repository from your own teaching staff will build up very slowly over the first two or three years. Please do not expect staff to make substantial contributions immediately. Contributions would be best sought from existing groups or projects who already share materials. It would be helpful to launch a series of small projects and encourage existing specialist groups to share resources in the repository to get things started.
You should however also fill the repository with online learning materials that are already available, either free of charge or commercially, and thereby build up a collection of particular interest and value to your own lecturers. The repository should then be presented as a tool for lecturers to search through to find teaching and learning materials they can re-use in their own online courses. Thought lecturers will not make contributions straight away, they will welcome the opportunity to use resources stored in a repository. If you can offer a relevant and useful collection to start with you could expect to see substantial use, for downloading, within a year.
Access to the resources in the repository for students would be provided via their e-learning systems such as the VLE (course management system), or tutors’ web pages, or web-based systems such as wikis. Repositories might be welcomed by staff if they are presented as a staff tool, not a mini-library open to all. To make it easier for staff to give their students controlled access to the resources, your repository should have a “public URL feature”, that is, the system should provide a URL for each resource, thus making it possible to create a simple web link to each individual resource. Only staff have free access to the repository and therefore can feel that their materials are protected and not on public view. Students can be given access to any resource directly via its URL.
To avoid copyright and IPR concerns obstructing constructive use of e-materials, we would recommend that the university management should encourage a “copyright free” culture. And indeed, they should encourage a culture where everyone is proud of the quality of materials university staff produce. Of course if the institution has developed materials it wishes to sell, their use must be protected legally, and they must be housed on a separate secure system. Otherwise, experience suggests that the problems of enforcing copyright outweigh any advantages. In practice it is unlikely that any lecturers other than staff at your institution will easily locate material in your repository. So it would be best if materials produced by your own staff should not be copyright protected; you would of course ask that such materials are duly acknowledged so the university/college is fully recognised. Some people will think this is a very dramatic revolution, but to make all our lives simple we ask that if material is not being sold commercially, please make it open.
The idea of open resources is growing. MIT in the US [8] and Oxford University in the UK [9] have started open learning resources schemes. Whether through web sites or through open course management systems, or whether through repositories the idea is the same.
The institutional repository is a good compromise. Though resources can be technically open for sharing, and indeed the resources could be found via general search engines such as Google, in practice, only the university’s staff have direct easy access to the collection. So they can feel protected, yet open. Very diplomatic!
The university library is in a good position to launch a special campaign to raise staff awareness of the institutional repository and also of the national and international repositories that may be of use to them. The search tool in the library catalogue system can be adapted to help staff make full use of the range of repositories available to them.
Finally, the repository should also be made available for storage/access of materials produced by project groups and subject teams in the local region. A number of courses are jointly taught by groups of colleges and universities and they will need a repository for the materials they use. Your university is part of several subject specialist groups or projects locally that are creating resources to share; and you could offer them use of your repository for their materials. Through such communities you would be providing regional services, thereby improving your standing and reputation amongst your regional partners. Similarly, staff at your university may be at the centre of a specialist teaching project in collaboration with universities in other parts of the country, or other countries, and you can provide them with a professional system for storage, sharing and access where you and they can negotiate the rules of operation to suit the project’s requirements.
Conclusion
We have found that the use of e-repositories for learning and teaching resources is quite different from a research publications repository or a library of other digital materials. Repositories in which teachers can upload material for their own use, and for use by others, are the most difficult to implement. We have found considerable reluctance amongst teachers to give up their material for general publication. Yet we have found that teachers are happy to share, provided the circumstances are suitable. We have found that there are a number of quite different scenarios in which sharing might, or might not, take place. Universities and colleges setting up such systems need to take a very different approach from the one they use for their research publications. The WM-Share project has enabled us to discover more about this process and to be able to give some advice to those engaged in it.
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